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Considerable resources are being expended inter-
nationally on the development of clinical practice guide-
lines.1 Although consensus is increasing about methods
for developing evidence based guidelines,2 less attention
has been paid to the process for assessing when
guidelines should be updated. The most common advice
is for guidelines to include a scheduled review date. This
could result in wasted resources, however, if a full update
is undertaken prematurely in a slowly evolving field, or
in guidelines in a rapidly evolving field becoming out of
date before the scheduled review. Some guidelines state
that they should be updated when new information
becomes available. It is unclear, however, how this
should be done, and we are unaware of any systematic
attempts to devise a method. In this paper we propose a
set of principles and a pragmatic model for assessing
whether guidelines need to be updated.

What situations might require clinical
guidelines to be updated?
Changes in evidence on the existing benefits and harms of
interventions
New information about the magnitude of benefits and
harms may make the pre-existing guideline invalid.
The surgical risk of carotid endarterectomy, for
example, has fallen substantially over the past 30 years,
altering the risk-benefit ratio in favour of performing
the operation for selected patients with symptomatic,
high grade carotid stenosis.3–5

Changes in outcomes considered important
New evidence may identify as important outcomes that
were previously unappreciated or wholly unrecog-
nised. Quality of life, for example, an end point often
not considered in earlier research and guidelines, is
receiving increasing recognition as an important
outcome of health care.

Changes in available interventions
Since the development of a guideline, new preventive,
diagnostic, or treatment interventions may have
emerged to complement or supersede other interven-
tions. A guideline on unstable angina, for exam-
ple, would need to reflect the new role of coronary
artery stents and glycoprotein IIb/IIIa in improving
outcomes.6 7

Changes in evidence that current practice is optimal
Guidelines are developed to help narrow the gap
between ideal and current clinical practice. This
gap could narrow over time to the point that a guide-
line is no longer needed. For example, a national sur-
vey of surgical specialties in Scotland two years after
the dissemination of a national guideline found that
90% of patients appropriately received deep vein
thromboprophylaxis.8

Changes in values placed on outcomes
The values that individuals or society place on different
outcomes may change over time. Economic issues, for

example, have received little attention in most
guidelines but will be considered explicitly in
guidelines developed by the UK National Institute for
Clinical Excellence.

Changes in resources available for health care
Guidelines may need to be updated to permit
increased delivery of services if the level of available
resources increases over time. The recent expiry of the
patent on fluoxetine, for example, which is expected to
reduce its price through competition, may influence
guidelines for antidepressant drugs.9

Model for assessing whether a guideline
needs updating
How can we assess whether there have been sufficient
changes in these factors to warrant updating a
guideline? We focus here on changes in evidence or
performance. Changes in the values placed on
outcomes often reflect societal norms. Measuring the
values placed on outcomes and how these change over
time is complex and not dealt with here. When
changes occur in the availability of resources for health
care or the costs of interventions, a generic policy on
updating is unlikely to be helpful, because policy-
makers in disparate healthcare systems consider differ-
ent factors in deciding whether services remain
affordable.

We therefore focus on defining when new
information on interventions, outcomes, and perform-
ance justifies updating guidelines. This process
includes two stages: identifying important new
evidence and assessing whether the new evidence war-
rants updating. Ideally, the best way to identify impor-
tant new evidence would be to conduct a systematic
review, but this would be costly and time consuming. It
would be tantamount to completing the first step of
updating, rather than determining whether updating
was necessary; a more timely and efficient screening
process is needed.

Summary points

Changes in evidence, the values placed on
evidence, the resources available for health care,
and improvements in current performance are all
possible reasons for updating clinical guidelines

The need for an efficient mechanism for
identifying when guidelines require updating is
urgent

A possible model for assessing validity of
guidelines is based on a combination of
multidisciplinary expert opinion and limited
literature searches
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We posit that evidence sufficient to invalidate an
existing guideline would, in general, be known to
experts in the field or have been published as
important articles in major general interest or specialty
journals. We therefore advocate a model based on
expert opinion and focused literature reviews to assess
when guidelines need updating (figure).

Our model proposes that a multidisciplinary group
of experts reviews selected recommendations within
the guideline. Potential experts for this task could be
recruited from the original guideline development
group, complemented by additional topic experts and
generalists with expertise in critical appraisal. These
experts would be asked whether they were aware of
new evidence or developments in the field relevant to
the guideline recommendation and, if so, whether this
evidence was sufficient to invalidate the guideline
recommendation. This judgment of “sufficiency”
should be based on the criteria presented above (new
interventions, new data on benefits and harms, new
outcomes, or evidence that the guideline is no longer
needed).

We propose that the experts should also be asked
to identify any changes in the interventions available—
for example, new or outmoded measures—that might

invalidate the recommendation. Experts should be
asked to provide references to support their views
regarding new evidence or interventions.

This process would be supplemented by literature
searches to reduce the chance of oversights by experts.
The search would focus on major general interest and
specialty medical journals, timed from when the litera-
ture search for the original guideline ended. The
searches could initially target review articles, editorials,
and commentaries (“sentinel” markers of new evidence
sufficient to change practice), new guidelines on the
topic in current registries (www.guidelines.gov for
example), and articles that reference the previous prac-
tice guideline or major studies (such as the Science
Citation index). These and other search methods
should undergo formal comparison to weigh the rela-
tive accuracy and expediency of searches versus
consultation with experts in finding important new
evidence.

Judging when it is appropriate to retain a guideline
The next step is an independent assessment of whether
the new evidence or interventions identified are of suf-
ficient importance to invalidate the guideline rec-
ommendation. In some cases the new information will
provide prima facie evidence that the guideline
recommendation is invalid—for example, if a large
clinical trial shows convincingly that a recommended
treatment is ineffective or harmful. For other situations,
however, this assessment will necessarily require
judgment, and we think such judgments are generally
more balanced if they involve both topic experts and
generalists with expertise in guideline development.

Within any individual guideline there will be some
recommendations that are invalid while others remain
current. A guideline on congestive heart failure, for
example, includes 37 individual recommendations.10

How many must be invalid to require updating the
whole guideline? Clearly a guideline needs updating if
most recommendations are out of date, with new
evidence showing that the recommended interventions
are inappropriate, ineffective, or superseded by new
interventions. But in other cases a single, outdated
recommendation could invalidate the entire document.
Judgments about the whether a guideline needs
updating are inherently subjective and reflect the clinical
importance and number of invalid recommendations.

Future development of guidelines
Future efforts in the development of guidelines could
consider performing the type of work we propose here
as a continuous prospective exercise. Adding a
mechanism for clinicians to provide feedback on when
updating is necessary—such as a website and electronic
formats that permit excision of outdated
recommendations—could also prove useful.
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Systematic reviews in health care
Systematic reviews of evaluations of diagnostic and
screening tests
Jonathan J Deeks

Tests are routinely used in medicine to screen for, diag-
nose, grade, and monitor the progression of disease.
Diagnostic information is obtained from a multitude of
sources, including imaging and biochemical technolo-
gies, pathological and psychological investigations, and
signs and symptoms elicited during history taking and
clinical examinations.1 Each of these items of
information can be regarded as a result of a separate
diagnostic or screening “test.” Systematic reviews of
evaluations of tests are undertaken for the same
reasons as systematic reviews of treatment interven-
tions: to produce estimates of test performance and
impact based on all available evidence, to evaluate the
quality of published studies, and to account for
variation in findings between studies.2–5 Reviews of
studies of diagnostic accuracy involve the same key
stages of defining questions, searching the literature,
evaluating studies for eligibility and quality, and
extracting and synthesising data. However, studies that
evaluate the accuracy of tests have a unique design
requiring different criteria to appropriately assess the
quality of studies and the potential for bias.
Additionally, each study reports a pair of related sum-
mary statistics (for example, sensitivity and specificity)
rather than a single statistic (such as a risk ratio) and
hence requires different statistical methods to pool the
results of the studies. This article concentrates on the
dimensions of study quality and the advantages and
disadvantages of different summary statistics for
combining studies in meta-analysis. Other aspects,

including searching the literature and further technical
details, are discussed elsewhere.6

Summary points

Systematic reviews of studies of diagnostic
accuracy differ from other systematic reviews in
the assessment of study quality and the statistical
methods used to combine results

Important aspects of study quality include the
selection of a clinically relevant cohort, the
consistent use of a single good reference
standard, and the blinding of results of
experimental and reference tests

The choice of statistical method for pooling
results depends on the summary statistic and
sources of heterogeneity, notably variation in
diagnostic thresholds

Sensitivities, specificities, and likelihood ratios may
be combined directly if study results are
reasonably homogeneous

When a threshold effect exists, study results may
be best summarised as a summary receiver
operating characteristic curve, which is difficult to
interpret and apply to practice
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